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(57)Abstract: 

PROBLEM TO BE SOLVED: To form the array structure 
of a reagent spot easily by allowing a combined reagent 
to contact, for a sufficient amount of time, the solid 
phase region of metal and oxidation metal so that their 
adsorption combination type formation can be formed. 
SOLUTION: A gold layer that is approximately 50 nm 
thick is deposited in a high vacuum on a glass support 
10, the support 10 is fixed on an XYZ table 2 with a 
pump 4 immediately after the deposition, and a micro- 
liter plate 6 is mounted to a working surface. To form a 
reagent spot on a metal surface, the tip of the pump 4 is 
dipped into a corresponding liquid and a liquid drip 8 with 
a capacity of approximately 1 nl is placed at a specific 
position on the surface. After the pump 4 is washed for 

two times in a pure solvent, the liquid drip 8 of a next solution is placed at a next specific spot 
and the process is repeated successively as needed. Then, a gold surface where the reagent 
spot is placed is hardened for approximately 10 minutes. In the meantime, self-assembled 
single layer is formed on a surface that is covered with the liquid drip 8. A non-adsorption 
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molecule is washed in a pure solvent, thus quickly manufacturing a surface with a reaction 
spot being demarcated spatially. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]This invention relates to the solid phase coupling matrix which contains 
various solid-phase-reaction things and/or the solid-phase-reaction thing of various 
concentration in the method of forming the reagent region or reagent spot demarcated spatially 
on the solid phase which has the surface of metal or metal oxide, and the reagent spot 
demarcated spatially. 
[0002] 

[Description of the Prior Art]Many methods of using it for adding a small amount of reagents on 
the various surfaces, such as glass or plastic support, are known. By such a method, the fine 
structure of a reagent is acquired on the surface, for example as a gestalt of the reagent spot 
separated spatially mutually. That it is interesting, especially concerning this point is the fine 
structure-ized surface (what is called the array (array)) where each reagent spot contains the 
reactant from which each reagent spot has different functionality, for example, a DNA 
fragment, an antibody, etc. differ. WO92/10 The method of using it for making the structure 
where plurality changes on a glass support body with use of a photoactive compound and 
exposures which use a mask form in 092 is indicated, in U.S. Pat. No. 4,877,745, the method 
of laying the spot which boiled many things and was organic-functions-ized in plastic support 
by an ink jet is indicated. 

[0003]Unlike the surface of a plastic, the surface of metal and metal oxide has the advantage 
that the matrix layer strictly demarcated by the self-assembly method can be coated. For 
example, if an organic alkyl thiol is made to adsorb on the golden surface, the monolayer 
(SAM) which carried out the self-assembly will be formed. Such voluntary association-ization of 
the monolayer with which it filled up with high density is due to the powerful specific mutual 
action of a support material and adsorbent (Nuzzo and others, J. Am. Chem. Soc. 105 (1983) 
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4481 ). Thus, it is possible to lay the monolayer by which the coupling matrix was demarcated 
strictly on the surface of metal (for example, gold or silver). EP-A-0 515 The specific binding 
ability of the solid phase which carried out the self-assembly can be further optimized by 
dilution of a specific solid-phase-reaction thing to 615 as a statement. 
[0004] It is also publicly known to coat a surface of metal with the fine structure based on the 
monolayer which carried out the self-assembly. For example, Whitesides and others (Langmuir 
10 (1994) 1498-151 1) has indicated how to carry out the stamp of the reagent on the precious- 
metals surface using the special silicone stamp for fine-structure-izing. It becomes possible to 
make the monolayer of the fine structure which has by this the zone separated spatially 
mutually form. However, in such a Stamping method, each zones of all acquired will be 
organic-functions-ized equally, that is, like [ in the case of array structure ], can boil various 
each spots, they cannot be coated with this method, and various functionality cannot be 
acquired by it. 

[0005] It is publicly known that all the fields can form the fine structure of the monolayer which 
carried out the self-assembly on the precious-metals surface by the exposure using the mask 
of the base covered with the thiol and washing following it (Hemminger and others, Langmuir 
10 (1994), 626-628). The zone which is organic-functions-ized equally altogether and which 
was separated spatially is also formed by this method. Furthermore it obtains reagent spot, the 
spot of the gold separated spatially mutually first is made to form on a base material as 
another possibility, and coating a reagent subsequently to this spot is mentioned. However, in 
order for manufacture of such a golden spot separated spatially to take a long time and to form 
this spot, it is necessary to vapor-deposit this base using a mask. In order to coat a golden 
spot with a reagent, for example using a micropipette following it, very precise handling is 
required, in the case of the structure of the range of mum, such handling is dramatically difficult 
to realize, and it is very complicated technically to it. 
[0006] 

[Problem(s) to be Solved by the lnvention]Therefore, the technical problem of this invention is 
providing the method of forming the array structure of reagent spot in the surface of metal or 
metal oxide simple. 
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conquered by spotting a reagent for self-assemblies in one solution on a surprising thing 
directly on a reagent base material which covered metal or metal oxide to the whole. 
[0009] 

[Embodiment of the lnvention]For example, reagent spot can be made to form using the ink jet 
method or an automatic micro pipetting device, this method - a reagent solution - the gestalt 
of a small drop - it applies to the surface with the gestalt of a minute drop preferably. After 
applying a reagent solution, this surface is preferably incubated for 5 to 10 minutes, for 
example for 1 to 60 minutes a certain amount of time so that formation of adsorption 
combination may be attained between the surfaces of a joint reagent, metal, or metal oxide. 
Although incubation time changes with the joint reagents and the surfaces to be used, let it be 
sufficient length to enable formation of adsorption combination. The joint reagent monolayer 
which carried out the self-assembly is made to form with the gestalt of the field demarcated 
spatially on the surface of metal or metal oxide in this method. In order to prevent 
contamination (smearing) of adjacent zones, a solvent with a superfluous size washes this 
surface promptly after an incubation. According to the joint reagent to be used, aquosity and/or 
an organic solvent can be used as a solvent. 

[0010]By applying the reagent combined with a surprising thing in adsorption to the layer of 
continuous metal or metal oxide, it is possible to make the field demarcated spatially form with 
the gestalt of a spot, and while having applied in this case, significant contamination of an 
adjacent spot does not arise after that. In order that an adsorption joint reagent may stand it 
still to a surprising thing, the separated spot is formed in spite of the mere adsorption 
combination with the surface and a joint reagent. The important advantage of this method, For 
example, it is being able to make the surface area which has various coating or the 
functionality which can be used by the multipara meter (multiparameter) assay in detecting 
methods, such as immunological assay or nucleic-acid-hybridization assay, form. When 
performing the washing process after completion of a self-assembly, it became clear that a 
joint reagent was not carried in other reagent spot on a base material. It was maintained to the 
same part that the zone demarcated spatially [ each ] is stable after manufacture of the 
organic-functions-ized surface again, i.e., the adsorbed joint reagent, and it became clear that 
it did not move to the part as for which metal or the metal oxide surface is vacant. 
[001 1]The field of the reagent spot formed has a diameter of 1 mm or less still more preferably 
5 mm or less preferably. Reagent spot is most preferably formed in the range of the 
micrometer, for example, has a diameter of 50-500 micrometers. This is equivalent to the 
dropping fluid capacity abbreviation 0.1 of a reagent solution - 10nl. Since the spot demarcated 
clearly spatially is formed by this invention method, it is possible to acquire microarray 
(microarray) structure. A different reactant for immunoassay or a nucleic-acid-hybridization 
examination and/or a different reactant of concentration can be applied to each of each spot 

http://www4.ipdl.inpit.go jp/cgi-bin/tran_web_cgi_ejje?atw_u=http%3A%2F%2Fwww4.ip... 2/29/2008 



JP,tf)-307139,A [DETAILED DESCRIPTION] 



Page 4 of 7 



zone, for example. 

[0012]the surface desirable ~ the surface of the precious metals - especially - desirable - 
the surface of gold or silver - it is the golden surface most preferably. Such a surface of metal 
can be made to form by, for example, vapor-depositing a thin metal layer on a base material 
(for example, glass support body). The thickness of such a deposition layer is 10-100 nm 
preferably. When using the precious-metals surface, SH or SS reagent is preferably used as 
an adsorption joint reagent. Such a thiol and a disulfide reagent are DE 40, for example. 39 It 
is indicated in detail to 677. The compound containing a thiol or a disulfide group is especially 
used preferably as an adsorption joint reagent which contains further a combinable basis (for 
example, an antigen, hapten, or a biotin group) specifically. Subsequently the biotinylation thiol 
reagent adsorbed on the surface as SAM is coated with streptoavidin. In this case, if the biotin 
contents in a spot differ for every spot, a different streptoavidin layer will be obtained, 
[0013]On the other hand, it is also possible to use metal oxide as the surface. As the surface of 
suitable metal oxide, Si0 2 , Ti0 2 , aluminum 2 0 3 , Sn 2 <D 3 , Ag 2 <D, La 2 °3' Ta 2 °5 > and those 

mixtures are mentioned, for example. The surface of the metal oxide which consists of Si0 2 

and/or Ti0 2 is used preferably. When using the surface of metal oxide, the compound 

containing the Silang group is preferably used as an adsorption joint reagent. Such a 
compound is EP-A-0, for example. 664 It is indicated to 452. In making the compound 
containing the Silang group stick to the metal oxide surface, after bridge construction of 
covalent bond nature adsorbing, it produces by heating, for example. 
[0014]The adsorption joint reagent used by this invention preferably, Besides each adsorption 
group (for example, SH, SS, or the Silang group), specifically At least one combinable basis. 
(For example, biotin, the biotin derivative, streptoavidin, the hapten, antigen, and/or nucleic 
acid sequence which are specifically combined with binder phase hands, such as analyte 
which should be measured) are contained. Combination of the analyte to the solid phase 
matrix by which this invention was organic-functions-ized is detectable by parfocal scanner 
fluorescence microscopy or plasmon resonance spectroscopy, for example. A plasmon 
resonance microscopic inspection (B. Ruthenhausler and others, Nature, vol. 332 (1988) 615- 
617) performs this detection preferably. Combination of analyte can be detected by surface 
plasmon resonance, without using a marker reagent. Especially, preferably, in order to detect 
combination of analyte, plasmon resonance and fluorescence detection are measured 
simultaneously. In this case, since a plasmon resonance signal and the fluorescent signal of 

each other are obtained independently, in addition to high sensitivity (10 " 14 mol/l) being 
obtained, the measurement of chemical kinetics of them is also attained. 
[0015]Another theme of this invention is a solid phase matrix containing the base material 
which coated the layer of metal or metal oxide continuously substantially, (b) The reagent 
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region spatially demarcated on the layer of this metal or metal oxide is arranged, and contain 
the solid-phase-reaction thing in which these reagent regions (a) Differ, and/or it is a solid 
phase matrix containing the solid-phase-reaction thing of different concentration, such a solid 
phase coupling matrix - desirable - at least three zones organic-functions-ized by differing - 
at least five zones organic-functions-ized by differing are especially included on the surface 
preferably. The diameter of reagent spot is 500 micrometers or less 1 mm or less 5 mm or less 
preferably. Such a solid phase matrix that has the reagent spot of the range of mum may be 
called a microarray. 

[0016]Another theme of this invention is the method of detecting combination and/or the 
interaction of analyte using the solid phase matrix of this invention. When using plasmon 
resonance spectroscopy and/or a plasmon resonance microscopic inspection as a detecting 
method, since it is measurable in layer thickness, detection of real time is possible, and the 
sign is unnecessary. This method can be used for nucleic acid hybridization in the molecular 
diagnostics forjudging allergy, and immunology. In order to detect combination and/or the 
interaction of analyte, the combination of plasmon resonance spectroscopy and fluorescence 
detection or the combination of a plasmon resonance microscopic inspection and fluorescence 
detection is used especially preferably. 
[0017] 

[Example]Below, an example and an accompanying drawing explain this invention in more 
detail. 

[0018]The principle of the method of formation this invention of the reagent spot in the example 
1 surface is explained with reference to drawing 1 about a desirable embodiment. First, the 

layer of gold about 50 nm thick was made to vapor-deposit in a high vacuum (about 10 " 7 mbar) 
using a high vacuum coating device (Leibold Co.) on the glass support body which consists of 
LASFN9 high-refractive-index glass. The base material (10) was fixed on the XYZ table (Isel- 
EP 1090/4) (2) which equipped the silicon pressure pump (GeSIM, Dresden) (4) immediately 
after vacuum evaporation of the gold layer. The microtiter plate (6) was attached to the work 
plane of a XYZ table (2). This microtiter plate contains the various adsorption joint reagents 
and pure solvents which were dissolved in the solvent in each different well. As a substance 
for adsorption, the water-soluble thiol system which consists of HS-Prop-DADOO-X-biotin 
(combinable reagent) (drawing 2 a) and HS-C2-aminoethoxy ethanol (diluent ingredient) 

(drawing 2 b) is dissolved in water by the concentration of a 5x10 " 4 mol, The thiol system of 
fusibility was dissolved in the ethanol which consists of HS-C12-DADOO-biotin (combinable 
biotin component) (drawing 2 c) and mercaptoundecanol (diluent ingredient) (drawing 2 d) by 

the concentration of the 5x10 " 4 mol at ethanol. These systems were put into the separate well 
of a microtiter plate with the different mixture ratio (the ratios of a biotin component are 0%, 
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10%, 50%, and 100%). In order to make reagent spot form in a gold surface, dipped the tip of 
the pump (4) in the fluid, subsequently it was made to move to the position of the schedule on 
the surface which coated gold, and the drop (8) of the capacity of about 1 nl was laid in the 
position this time. Subsequently, the pure solvent washed the pump twice, this process was 
repeated with the following solution, and the following spot was laid in the position which 
separated about 600 micrometers from the pre- spot. This process is repeatable repeatedly if 
needed. 

[0019]Subsequently, the gold surface in which reagent spot was laid was solidified for about 10 
minutes. The monolayer which carried out the self-assembly between them was formed on the 
surface covered by this drop. Subsequently, in order to wash out a non-admolecule, the pure 
solvent washed the whole region of the gold surface. Thus, it is possible to manufacture the 
surface which has the reaction spot demarcated spatially for a short time. The diameter of the 
spot was about 200 micrometers. 

[0020]ln order to measure the optical thickness of the biotin monolayer by which plasmon 
microscopic inspection production of the reagent spot formed in example 2 gold surface was 
carried out and to investigate the binding characteristic over streptoavidin, The gold surface 
which has reagent spot was investigated by the Kretschmann configuration (it combined with 
prism) by the surface plasmon microscopic inspection. In this method, when the laser beam 
(red helium-Ne laser) (14) which p-polarized light was carried out with the polarizing plate (12), 
and was able to be extended passed along the prism (16) which consists of high refraction 
glass by a specific incidence angle to a metal layer (18), surface plasmon was excited, as 
shown in drawing 3 . According to the incidence angle, catoptric light was recorded by the CCD 
camera (20). The structure shown in drawing 3 contained a goniometer (30) and two lenses 
(28, 32) which constitute microscope OPUCHIKKUSU. The contrast of the light and darkness 
on the recorded photograph changes with layer thickness on reagent spot. It is possible to 
measure an absolute increase and its time progress of layer thickness in the accuracy of about 
0.1 nm using the image analysis system (22) containing a computer. Drawing 4 and 5 show 
the photograph obtained using the CCD camera of the spot with which before combination of 
streptoavidin and the back were coated by the thiol, various drawing 6 shows time progress of 
the intensity obtained by the image analysis of combination of streptoavidin to the spot boiled 
and coated. Although six photographs are shown in drawing 4 , those each shows 12 thiol 
spots which it is equal in case the incidence angles of a laser beam differ, and were organic- 
functions-ized. Although the coated base material which has 16 reagent spot is shown in 
drawing 5 , each 1-set four spot is equally organic-functions-ized in this case, a left-hand side 
photograph is taken before combination of streptoavidin, and a right-hand side photograph is 
taken after combination of streptoavidin. according to [ passage clear from these ] the method 
of this invention, it becomes possible to make the reagent spot organic-functions-ized by the 
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versatility separated spatially form in the continuation surface. 

[0Q21] Drawing 6 shows time progress of adsorption of streptoavidin to the surface which 
coated four different hydrophilic thiol mixtures obtained by analyzing the reflectivity of a 
plasmon resonance microscopic inspection. K1 expresses the reagent spot which incubated 
with the pure solvent solution. Subsequently, this spot was processed by streptoavidin. 
Combination of streptoavidin to reagent spot is very slight as shown in drawing 6 . K2 incubates 
with the solution which consists of 1% of biotinylation thiol, and 99% of diluent thiol, and 
expresses the reagent spot subsequently processed by streptoavidin. A streptoavidin 
combination fairly higher than the curve K1 can be accepted. K3 incubates with 100% of 
biotinylation thiol (with namely, those without a diluent molecule), and expresses the reagent 
spot subsequently processed by streptoavidin. Layer thickness was increasing considerably 
with 33**3 A by K3 to having been 22**3A in K2. Finally, K4 expresses the reagent spot 
processed by 10% of biotinylation thiol, and 90% of diluent molecule. In this case, although the 
diluted uniform combining layer was formed, this showed the highest reflection after 
streptoavidin processing, and layer thickness was computed with 43**3 A. The reagent spot 
which has various coating can be made to form in a single even golden base material, and, 
thereby, an array system is formed as shown in drawing 6 . It is possible to detect combination 
and/or the interaction of analyte using such an array, and layer thickness (coating amount) and 
chemical kinetics (adsorption rate) can be measured in this case. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 
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[Drawing 5] 
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[Drawing 6] 
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